Introduction
Percutaneous tracheostomy was introduced as a bedside alternative to surgical tracheostomy. However, it is not without significant risks and complications such as bleeding, wound infection and pneumothorax. 1 Although bilateral pneumothoraces secondary to surgical tracheostomy have been reported previously, 2 we report what appears to be the first case following percutaneous tracheostomy insertion.
Case history
A 42-year-old man with a background of chronic alcohol abuse presented following a seizure. He had a preceding history of cough and lethargy. On assessment, he was agitated and had severe type I respiratory failure due to left lower lobe pneumonia. He was therefore intubated and mechanically ventilated. A right internal jugular central venous catheter was inserted uneventfully and a post-procedure chest X-ray revealed no evidence of pneumothorax. The patient was subsequently transferred to critical care for continued treatment, where attempts to wean the patient from the ventilator proved difficult. On the fourth day of admission, a decision was made to perform a percutaneous tracheostomy in view of the continued need for respiratory support.
The patient was anaesthetised, positioned, ventilated with 100% oxygen and the tracheal tube placed above the proposed site of the tracheostomy between the first and second tracheal rings. The procedure was performed by a consultant intensivist who was assisted by specialty doctors. A Portex ® percutaneous dilation tracheostomy kit with a single stage dilator was used and a Blue Line Ultra ® un-fenestrated tracheostomy tube and introducer ( Figure 1) were inserted under direct vision using a fibreoptic bronchoscope.
On first pass, it was difficult to pass the guide wire through the introducer needle despite good views of it through the bronchoscope. On inspection, there was no obvious kinking of the guide wire or introducer needle. A further two passes were then performed at the same tracheal level in an attempt to optimise the needle position before the guide wire was inserted successfully. The tracheostomy was inserted under direct vision, the cuff inflated and the patient attached to the ventilator breathing circuit.
It was immediately difficult to ventilate through the tracheostomy tube, resulting in reduced oxygen saturation, hypotension and severe bradycardia. Re-intubation via the endotracheal route was performed and the tracheostomy tube was removed. Clinical assessment revealed decreased air entry with increased resonance bilaterally and surgical emphysema with persistently low oxygen saturation, hypotension and severe bradycardia. Bilateral tension pneumothorax was diagnosed and needle decompression was performed bilaterally with 14G cannulae in the second intercostal spaces, with immediate clinical improvement.
Bilateral chest drains were inserted and a chest X-ray was performed (Figure 2) . Bronchoscopy performed the following day by a different intensivist did not show any obvious evidence of posterior tracheal wall puncture or tear. Extensive surgical emphysema developed over the next seven days which slowly improved with low pressure suction through the chest
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Percutaneous tracheostomy is a relatively safe bedside alternative to surgical tracheostomy. However, there are significant risks and complications, such as pneumothorax. This case report describes what is believed to be the first example of bilateral tension pneumothorax secondary to percutaneous tracheostomy insertion which occurred despite bronchoscopic guidance. drain. On the fifteenth day after his admission, a surgical tracheostomy was performed and a size 8 tracheostomy tube inserted uneventfully. Surgical findings revealed some pus from the previous wound in the neck and an opening in the trachea but no other findings, suggesting that the previous insertion site had healed. The patient continued to make slow progress and was eventually decannulated forty-seven days after admission to critical care and was discharged home three months after presenting to the hospital.
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Discussion
Percutaneous tracheostomy (PT) was first described by Sheldon et al 3 There are extensive benefits of PT in intensive care unit (ICU) patients. However, there are significant risks and complications of PT such as bleeding, wound infection, accidental decannulation, tracheal stenosis and tracheooesophageal fistula formation. 1 Pneumothorax is another important risk, although there were no reported cases in the TRACMAN trial (presented at the Intensive Care Society Annual Spring Meeting, Manchester 2009) nor in a recently published cohort of 800 mixed ICU patients having percutaneous tracheostomies. 1 The incidence of surgical emphysema and iatrogenic pneumothorax are reported to be between 0.2-4% and 0.5-3.6%, respectively. [7] [8] [9] [10] [11] [12] [13] [14] The pathophysiology of emphysema and pneumothorax following percutaneous tracheostomy have been investigated in cadaveric models. 7 The development of surgical emphysema seems to be due to the passage of air through the tissue planes as a consequence of leakage through the anterior or posterior tracheal walls. This passage of air may also occur via the fenestrations of a tracheostomy tube. A cadaveric model for pneumothorax proposed that puncture of the pleural cavity is possible following posterior tracheal wall perforation, even when the tracheal puncture was in the midline. In this case, it is postulated that the bilateral pneumothoraces and surgical emphysema were secondary to perforation of the anterior tracheal wall and puncture of the pleural cavity which occurred despite direct visualisation with a fibreoptic bronchoscope, with the resultant positive pressure ventilation accelerating the onset.
Conclusion
Although PT is a relatively safe bedside procedure, and despite the recent study reporting no incidence of pneumothorax, 1 we believe that the risk of pneumothorax during PT with bronchoscopic guidance is present and that intensivists should always be vigilant to recognise it.
